Mexico experienced a pronounced increase in the degree of inequality and earnings inequality over the 1980s and mid-1990s. Contrary to the trend in the distribution of total income inequality, there has been an improvement in the distribution of earnings inequality since 1996. This paper shows the following results. First, education has the highest gross contribution in explaining changes in earnings distribution. Second, both changes in the distribution of education and in the relative earnings among educational groups have always been in phase with the alterations in the earnings distribution. Specifically, when the income profile effect related to education became steeper and the inequality of education increased, the earnings distribution worsened (as in the 1988-1996 period). Third, changes in the relative earnings among educational groups are always the leading force behind changes in inequality.
per capita household income) accounted for 3.1 per cent of total income while the top decile accounted for 43 percent. The ratio between the income of the top and bottom decile was 45 times (de Ferranti et al., 2004 for all figures). An important part of the reason for high levels of poverty in Mexico is the high level of inequality. On average, East Asian countries are much more equal, and so have lower levels of poverty for their mean income level. Malaysia has levels of incomes inequality significantly above the East Asian average, and, as shown in Table 1 .1, is only somewhat more equal than Mexico, and less equal than Costa Rica and Uruguay.
National and urban income inequality still high in Mexico despite some recent improvements, particularly in the 2000-02 period as the following table shows. The document is organized as follows. Section 2 presents the background and summarizes some of the significant work in this area, and begins by describing the evolution of individual earnings inequality using information from the National Urban Employment Survey (ENEU). Although educational attainment has an impact not only on income but also on other outcomes that are important for an individual's well-being but are not necessarily measured in monetary terms, this paper does not consider the nonmonetary impacts of education. Sub-section 2.2 analyzes the evolution of educational attainment, while Sub-section 2.3 relates changes in the distribution of education to changes in earnings inequality. Section 3 presents the paper's methodology and Section 4 examines the evolution and structure of the rates of returns to education by means of ordinary least squares and quantile regressions. The last section offers concluding remarks.
BACKGROUND AND LITERATURE REVIEW
Earnings contribute to most of the overall inequality, being responsible for almost half of inequality at the national level. These figures clearly may be affected by the underreporting of capital gains, but understanding the mechanisms that produce earnings inequality represents a large step toward understanding the behavior of total inequality.
As long as labor is the main, if not the only, asset of the poor, a better knowledge of earnings inequality is a valuable input for the assessment of poverty and welfare issues.
The ENEU household survey is used to examine the behavior of earnings inequality because it is extremely rich in household characteristics (see Annex 1). The population under analysis is urban individuals between 16 and 65 years old working 20 hours a week or more (seasonal workers are excluded). The two highest observations were dropped from the sample given the clear evidence of outliers in some years. Table 2 (after peaking at 0.474 in 1996) , but this may be due to the nature of this measurement, which is more sensitive to changes in the income distribution and tends toward greater variability than the Gini or other techniques. Burfisher (1993) and others). They conclude that the wage gap was associated with changes within industries and firms, which cannot be explained by the SST effect. Thus the increase in wage inequality was due to other factors. Hanson (1997) examines a trade theory based on increasing returns, which has important implications for regional economies, and concludes that employment and wage patterns are consistent with the idea that access to markets is important for the location of industry.
This first hypothesis has several problems when applied to the United States and becomes even less persuasive when applied to Mexico. Mexico greatly liberalized its trade regime after 1984. However, the reduction of its trade barriers was mostly with respect to imports from the developed countries, notably the United States and Canada, whose share of total Mexican merchandise imports increased from 68 percent in 1985, to 73 percent in 1 See, for example, the "Symposium on Wage Inequality" (1997), the "Symposium on How International Exchange, Technology, and Institutions Affect Workers" (1997), and de Ferranti et al., 2003. 1993, and to almost 78 percent in 1996. Since Mexico has an abundant supply of lowskilled labor compared with its northern neighbors, the liberalization of trade could be expected to induce a pattern of specialization that would raise the relative demand (and hence wages) of the lesser-educated members of the labor force. This did not happen.
Instead, the increase in earnings inequality observed in Mexico followed the same pattern as that observed in the United States: less-educated workers experienced real wage declines, while highly educated workers experienced real wage improvements. The tradebased explanation may still be relevant, however, to the extent that greater openness facilitates the transfer of ideas and technology. This is a more persuasive explanation of the increase in earnings inequality. A variant of the globalization-technology nexus advanced by Feenstra and Hanson (1996) involves outsourcing in which multinational enterprises in the developed country relocate their less skill-intensive activities to the less skill-abundant developed countries. However, what is referred to as a low-skill activity in the United States may be a high-skill activity in Mexico, which could explain the similarity in the evolution of earnings inequality in both countries (de Ferranti et al., 2003) .
The second explanation revolves around institutional changes such as reductions in the minimum wage, the weakening of trade unions, and the decline of state-owned enterprises. The existence of a binding minimum wage, for example, truncates the lower end of the wage distribution. As the minimum wage is allowed to erode-say, through inflation-it becomes less binding by moving farther down the low end of the wage distribution, with the result that, ceteris paribus, a higher share of wages will lie below the previous minimum-wage level. This translates into an increased dispersion in wages and earnings. Institutional developments have not exerted a significant influence on the earnings distribution since the early 1980s (see Hernández, Garro, and Llamas, 1997).
The distribution of real wages, for example, does not reveal any significant distortions around the minimum wage, which suggests that it is not a binding constraint. The fact that this minimum wage has continued to erode in real value, therefore, seems to be irrelevant. Similarly, the distribution of union wages is not significantly different from the distribution of nonunion wages, once differences in educational levels are taken into account. This also renders any erosion of union power irrelevant for the distribution of earnings. In conclusion, although the influence of institutional factors cannot be rejected entirely, it does not appear to be the principal cause of the increase in earnings inequality.
A persuasive explanation, both for the United States and for Mexico, seems to be one that links earnings inequality to skill-biased technological changes that raise the relative demand for higher-skilled labor. Cragg and Epelbaum (1996) examine the shift in demand in Mexico. They point out that the major source of rising inequality is a biased shift in demand rather than a uniform growth in demand when there are different labor supply elasticities. Meza (1999) also investigates shifts in demand and offers the hypothesis that the shift in demand toward a more educated labor force "within" an economic sector explains the increase in their premium when compared with the shift in demand for less-educated workers "between" economic sectors. Tan and Batra (2000) study the skill-biased technical change hypothesis as a plausible explanation of wage inequality using data at the firm level for Colombia, Mexico, and Taiwan (China). They obtain the following results: (a) a firm's investments in technology have the largest impact on the distribution of wages for skilled workers, (b) they have the smallest impact on wages paid to unskilled workers, and (c) wage premiums paid to skilled workers are led primarily by the firm's investments in research and development (R&D) and training.
Such conclusions seem to support the skill-biased technological change hypothesis, although these results should be considered carefully, since the analysis is based on data at the firm level and only for the manufacturing industry. According to the typology used by Johnson (1997) , the type of technological change that drives wages up for the more highly skilled workers and drives wages down for the less-skilled workers (as occurred in both the United States and Mexico) is extensive skill-biased technological change. Under this type of technological change, skilled workers are more efficient in jobs that were traditionally performed by unskilled workers (de Ferranti el al., 2003, and World Bank, 2006 (Schultz, 1988) . Although Mexico also benefited from that development, there was a significant lag in its educational indicators. Londoño (1996) , for example, points to an "education deficit," according to With respect to changes in the distribution of schooling by socioeconomic groups, there are several aspects to be considered. In particular, three are examined here: the changes in this distribution that are related to gender, economic sector, and age. With respect to the distribution of schooling by economic sector, Table 2 .4 shows large heterogeneity in the distribution of schooling across sectors from 1988 to 2002. The results suggest that within this heterogeneity, the financial sector uses a more highly skilled labor force. It seems that the primary sector, together with "Other services" sector, employ a more low-skilled labor force. Third, commerce is very heterogeneous in its labor force composition. Economic Sector, 1988 , 2002 Educational group and year Another relevant observation is that educational attainment by age group also improved, as the distribution by educational level was higher in 2002 than it was in 1988 (Table   2 .5). In an attempt to reach a better understanding of this event, it is interesting to contrast the cohort and time effects, the latter referring to the comparison of the same age group at two different points of time.
In order to do this, one can look at the first age groups, Source: Calculations based on the ENEU (third quarter).
Also concerning the interaction between age and education, one can argue that developments in the educational system have more impact on the new generations than on the elderly. To investigate this, it is necessary to contrast the behavior of inequality between different age groups to that of inequality within synthetic cohorts and in relation to education. The results indicate that differences in both educational attainment and distribution among cohorts have become pronounced in recent times, leading to a higher (negative) correlation between education and age.
In 2000 adults in households in the top quintile had almost eight years more education than those in the bottom quintile (de Ferrati el al, 2004) . This was the largest difference of the set of countries with comparable data in Latin America, and had actually risen by 
Evolution of Education and Earnings Inequality.
In order to address the relationship between education (the result of the interaction between supply and demand) and earnings inequality, it is necessary to explain how the labor market determines the earnings differentials among workers with different educational attributes. This relationship can be viewed as determined by two elements: (a) the distribution of education itself and (b) the way the labor market rewards educational attainment. The first element reflects a preexisting social stratification that already entails some inequality due to reasons other than the workings of the labor market itself. The second is associated with the degree to which this preexisting inequality grows into earnings inequality due to the performance of the labor market (that is, demand behavior). the preexisting conditions (the distribution of education) and the workings of the labor market, through the steepness s t of the income profile related to education. Therefore, at a point in time, (a) the higher m t is, the larger are the average earnings; (b) the lower i t is, the smaller is the earnings inequality; and (c) the higher s t is, the higher is the growth of preexisting disparities, and, accordingly, the higher is the earnings inequality. As these indicators change over time, they will induce changes in the income distribution: changes in i t , assuming s t constant, will change earnings inequality due to changes in the composition of the labor force (the so-called allocation-population effect), whereas changes in s t will alter the earnings differentials (the income effect). 
METHODOLOGY
The dynamic decomposition analysis is a suitable tool for translating this stylized view into quantitative results, giving one a better understanding of the socioeconomic transformations responsible for changes in the earnings distribution. Besides permitting identification of the relevant individual variables, it also helps in understanding the nature of the contribution of each variable to the evolution of earnings inequality over time. Ramos (1990) , following Shorrocks (1980) , shows that it is possible to break down the change in inequality between two points in time. This is done according to whether the change can be attributed to changes in the socioeconomic groups relative to incomes, to group sizes, or to internal inequalities, through use of the Theil T index. In generic terms, as shown before in a slightly different way, for a given partition of the population, the inequality indexes of this class can be written as:
where α g is the ratio between the average income of group g and the average income of the whole population, β g is the proportion of the population in group g, and I g is the internal dispersion of incomes in group g.
Of course, the αs are related to the indicator s t in the previous picture, and the βs refer to m t and i t . In this context, the population or allocation effect corresponds to the variation induced in the inequality index I by modifications in the allocation of the population among the groups (changes in the βs), with no direct changes in the group's relative incomes (αs). The difference between this and what Knight and Sabot (1983) call the "compression" effect is that the present exercise includes the indirect change induced in I through variation in the weighting of the I g s. Of course, the individual's αs change as the βs change, since the overall average income is altered. This indirect impact is also computed in the composition effect. The income effect corresponds to the changes in I induced by changes in group incomes (αs), without changing the groups' shares of the population (βs), and the internal effect is the change in the inequality caused only by modifications in dispersions at the group level (the I g s).
2 The expressions corresponding to the Theil T index are derived in Annex 2.
FINDINGS
Education (the result of the interaction between demand and supply) is the variable that accounts for by far the largest share of earnings inequality in Mexico, in terms of both gross and marginal contributions. The gross contribution -that is, the variable's explanatory power when it is considered alone -amounted to one-fifth of total inequality in 1988 and one-third in 2002 (table 4.1). (In most earnings equations for any country, the set of all measurable observable variables explains at most 60 percent of the total variance. In the United States, education accounts for 10 percent of the total variance.) The marginal contribution -that is, the increase in the explanatory power when the variable is added to a model that already has the other variables -was remarkably stable and meaningful, remaining around 25 percent throughout the period.
The difference between the two contributions has been growing over time, however, indicating that the degree of correlation with other variables has been increasing. This means that the "indirect" effects are becoming more important. The other variables considered seem to be much less important. All three of them, but particularly economic sector and status in the labor market, display an upward trend in their gross contribution and a declining trend in their marginal contribution. This can be interpreted as evidence that the interaction between these variables and education has become more intense. That is, the workers' skills are becoming increasingly more relevant to the determination of their type of participation in the labor market as well as to their position across different economic segments of the economy. The same pattern holds when number of hours worked instead of sector is considered.
The results of the decomposition of the variations in the Theil T index for different intervals of time are shown in Table 4 .2. First, when the variables are considered alone, education made the highest gross contribution to the changes in earnings distribution.
Second, both the allocation and the income effect were positive in all periods. This means that changes in the distribution of education and in the relative earnings among educational groups were always in phase with alterations in the earnings distribution.
Namely, when the income profile related to education became steeper and the inequality of education grew, the earnings distribution worsened as in all periods below. Third, the income effect is always prevalent. If one considers, for instance, the 1988-96 period, changes in the relative earnings among educational groups alone would have generated a larger deterioration in the earnings distribution than the one observed. The same holds true for the other periods. Even the decrease in inequality observed in recent periods is explained by the changes in relative earnings (the income profile related to education became less steep as shown in Table 2 .1). Therefore, it seems reasonable to conclude that the income effect is the leading force behind the increase in inequality, and this, in turn, suggests that the workings of the labor market and its interaction with educational policies should be thoroughly examined.
Fourth, the significance of changes in the distribution of education remains high even when one controls for changes in other relevant variables. As a matter of fact, the marginal contribution of age, economic sector, and status in the labor market is negative in the 1988-1996 period. This means that changes in these variables reduced the effects induced by changes related to education, as most of the time they reduced inequality after the influence of education is taken into account. In comparison, Székely (1995) finds that education and economic sector were significant factors in explaining inequality in the 1984-89 period, while education and job status were significant in the 1984-92 period. Bouillon, Legovini, and Lustig (1998) find that household characteristics explained 49
per cent of the increase in the Gini between 1984 and 1994, education being the most important characteristic.
The last period, from 1996 to 2002, deserves special comment. First, earnings inequality decreased. Second, once more, alterations were associated with education and such alterations appear to be the main factor responsible for the reduction in earnings inequality. As can be seen from the synthetic indicators, there were a small improvement in the distribution of schooling during the period and a sizable decrease in the steepness of the income profile related to education. All other variables, as observed for other periods, also contributed to an improvement in earnings inequality. Peru. The significance of education as an explanation of changes in inequality seems to be a common pattern in Latin American countries. Moreover, the relevance of the income effect over the allocation (population) effect is also shared by all countries where a similar analysis was carried out. In the Mexican case, however, the figures are higher than those for other countries (and in a shorter period of time). This means that changes in the structure of supply and demand for labor, which are greatly affected by the educational and macroeconomic policies followed by the country or by their interaction with the workings of the labor market, were particularly relevant for the earnings distribution. 1 9 8 8 1 9 8 9 1 9 9 0 1 9 9 1 1 9 9 2 1 9 9 3 1 9 9 4 1 9 9 5 1 9 9 6 1 9 9 7 1 9 9 8 1 9 9 9 2 0 0 0 2 0 0 1 2 0 0 2
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Note: The yearly rate of return represents the additional contribution to wages from an additional year of a certain level of education. All the coefficients are statistically significant at the 5 per cent level and conditioned on age, squared age, gender, region (North, Center, South, and Mexico City).
Source: Calculations using third quarter of the National Urban Employment Survey (ENEU) from 1988 to 2001 and third quarter and urban section of ENET 2002.
A more complex pattern of changes in rewards to education is illustrated by an analysis that looks at different parts of the distribution (using quantile regression techniquessee Table 4 .4). Returns are "convex" and become more so throughout the distribution until 1997 -that is they increased at a rising rate for higher levels of education. In 1988, when estimated at the median of the conditional earnings distribution tertiary education was associated with on average 52 per cent more income compared to a person with upper secondary complete education. By 1997, the premium to tertiary education had risen to 95 per cent. However, when estimated at the top of the distribution the premium to tertiary education "only" rose from 34 to 67 per cent (implying higher relative and absolute returns to upper secondary in the upper reaches of the income distribution.)
Moreover, while the premium to tertiary fell somewhat between 1997 and 2002 throughout most of the earnings distribution, they continued to rise at the top.
To test the robustness of these trends, four models were estimated: the basic model included only age, squared age, and gender; the second model was the basic model plus region; the third model added labor market status to the second; and the last model included all these variables plus sector of activity. Note: The marginal value is with respect to the previous education level. The asymptotic covariance matrix of the estimated coefficient vector in quantile regression is computed using the bootstrap method. All the coefficients are statistically significant at 5 per cent level and conditioned to age, squared age, gender, region (North, Center, South, and Mexico City).
Source: WB Staff estimates using third quarter of ENEU 1997 to third quarter and urban section of ENET 2002.
With respect to gender and geographic area the results show that rates of return to tertiary education are higher for both urban and rural men compared to women, particularly in the upper tail of the conditional earnings distribution.
In sum, the returns to education increased in Mexico from 1988 to 1997, especially for higher levels of education and in the upper tail of the conditional earnings distribution.
However, there was a reversal to this trend after 1997, especially for higher levels of education and in the middle and lower tail of the conditional earnings distribution. This may reflect a structural development, if expanding relative supplies of school-leavers are offsetting the secular tendency for rising relative demand for skills -especially at the tertiary level (see de Ferranti et al., 2004) . Alternatively, it may reflect a cyclical fall in education premia in times of recession, which has also been observed in the data for Latin America (ibid). But for the present, the labor force patterns by labor force status and education are fully consistent with the equalizing patterns of income growth.
CONCLUSION
Even though the levels of educational attainment expanded very rapidly, Mexico experienced a pronounced increase in the degree of inequality over the 1980s and mid1990s. Most of the deterioration in the distribution of income happened in the middle to late 1980s . The early 1990s displayed little change in total current income inequality except for a slight trend toward deterioration. The trends in the distribution of earnings differ from the trends in the distribution of current income in two ways. First, the gains are not limited to the richest 10 percent, as those in the seven-, eight-, and ninetenths of the distribution improved their relative earnings over the period by almost 2 percentage points. Second, the distribution of earnings clearly worsened in the 1990s until 1996, although the inequality associated with total current income was moderately stable in the 1990s, displaying an improvement after 1996. Differences in the behavior of total current income and labor earnings inequalities from 1994 to 1996 support the idea that the poor, who rely the most on labor as a source of income, are the least able to protect themselves during a recession.
Education is a key variable for our understanding of income and earnings inequality in According to INEGI, the ENEU always has covered about 60 percent of the national urban population.
The data are from household surveys, which fully describe family composition, human capital acquisition, and experience in the labor market (the variables contain information about social household characteristics, activity condition, position in occupation, unemployment, main occupation, hours worked, earnings, benefits, secondary occupation, and search for another job). As with the National Household and Income Survey (ENIGH), the sampling design was stratified in several stages (where the final selection unit was the household) and with proportional probability to size. 3 This statistical construction allowed us to make comparisons among different years. Moreover, this survey is structured to generate a panel data set that conforms with a rotator or rotating panel (a fifth of the total sample goes out and a new one comes in every quarter).
Hence, the panel data follow the same household throughout five quarters. 
Gini Index
The Gini index is defined by
where Y is the distribution of per capita income Y = (y1, …, yn), where yi is the per capita income of individual i, I = 1, …, n;μ is the mean per capita income; F(Y) is the cumulative distribution of total per capita income in the sample (that is,
, where f(yi) is equal to the rank of yi divided by the number of observations [n]).
5
Equation 1 can be rewritten and expanded into an expression for the Gini coefficient that captures the "contribution to inequality" of each of the K components of income (see Leibbrandt and others 1996) .
where Sk is the share of source k of income in total group income (that is, Sk = μk / μ), Gk is the Gini coefficient measuring the inequality in the distribution of income component k within the group, and Rk is the Gini coefficient of income from source k with total income. 6 5 Both the covariance and cumulative distribution are computed using the household weights. 6 Rk is defined as:
The larger is the product of these three components, the greater is the contribution of income from source k to total inequality.
Theil T Index 7
This index is calculated as follows: The first term on the right-hand side is the population allocation effect (changes in T caused exclusively by population shifts). The second term is the income effect (changes in T induced exclusively by changes in standardized mean incomes), and the third one is the internal effect (changes in T caused by changes in internal dispersion).
It can be shown that: Three synthetic measures are used to summarize the changes related to education: t m is the average level of schooling for the year t, t i is the degree of inequality in the distribution of education for year t, t s is the variation in the income ratios associated with education for year t.
